Continuous glucose monitoring (CGM) is a tool that helps clinicians and patients with diabetes to overcome the limitations of HbA1c in diabetes management. Time spent in the glycemic target range and time spent in hypoglycemia is the main CGM metrics that provide a more personalized approach to diabetes management. Continuous and precise information acquired with CGM, such as the occurrence of asymptomatic hypoglycemia, is often not accessible with standard blood glucose selfmonitoring. 1 Ambulatory glucose profile (AGP) developed from a CGM system is a simplified report, with standardized statistics and visual representation of ABSTRACT Continuous glucose monitoring (CGM) was done in a 41 years-old female patient with type 2 diabetes mellitus (T2DM) to evaluate the glucose fluctuations, to achieve better glycemic control. The patient presented to the clinic with lethargy, on/off episodes of extreme weakness, sweating, and tingling sensation in the feet (B/L), with leg pains for the past 3 months. She did not have any history of hypertension and cardiovascular disease. On examination, her blood pressure was found to be 120/70 mm Hg. The fasting plasma glucose was 96 mg/dL, postprandial glucose was 160 mg/dL, and glycosylated hemoglobin was 6.8%. The patient was on metformin (500mg)-glimepiride (2mg) combination, once daily, before breakfast, and metformin (500mg) after dinner. Since the symptoms were related to glucose fluctuations and hypoglycemia, the patient was consequently recommended professional CGM to analyze the complete glycemic profile. The profile obtained from Ambulatory Glucose Profile (AGP) revealed glucose fluctuations observed as hypoglycaemia and hyperglycemic episodes. Consequently, the patient's treatment regimen was changed. The use of glimepiride was discontinued, and the patient was recommended with vildagliptin (50 mg) and metformin combination (1000 mg) bid with meals. This case study indicates that the use of CGM may help in improving our understanding of glycemic patterns and may have a beneficial effect on glycemic control.
INTRODUCTION
Hypoglycemia is a limiting factor in the effective management of diabetes. Episodes of hypoglycemia not only affects cognitive function but can also lead to stroke, cardiovascular outcomes and even death. [1] [2] [3] [4] [5] Further, recurrent exposure to hypoglycemic episodes may exacerbate the established microvascular and macrovascular complications. 6 Though the measurement of glycosylated hemoglobin (HbA1c) has been the traditional method for assessing glycemic control, it does not, however, represent intraand inter-day glycemic excursions that may result in acute events of hypoglycemia. Further, HbA1c provides only an estimated measure of glucose control; it does not address hypoglycemic or short-term glycemic variability, which are two important risk factors for diabetes-related complications. time in standardized glycemic ranges, glucose variability, and glycemic exposure over a single 24-h day.
The following case report describes the potential role of real-time AGP in identifying and managing a patient with hypoglycemia.
CASE REPORT
This case involves a 41 years-old female patient with type 2 diabetes mellitus (T2DM) presented to the clinic with lethargy, on/off episodes of extreme weakness, sweating, and tingling sensation in the feet (B/L), with leg pain for the past three months. The patient did not have any history of hypertension and cardiovascular disease. She was a vegetarian and a non-smoker.
On examination, her blood pressure was found to be 120/70 mm Hg. All other examination findings were normal. The fasting plasma glucose (FPG) was 96 mg/dL, postprandial glucose (PPG) was 160 mg/dL and HbA1c was 6.8%.
The patient was on metformin (500mg)/glimepiride (2mg) combination, once daily, before breakfast and metformin (500mg) after dinner. Since the symptoms were related to glucose fluctuations and hypoglycemia, the patient was consequently recommended Freestyle Libre Pro flash (Abbott, Alameda, CA) professional CGM to analyze the complete glycemic profile, which would facilitate to better understand her glucose variability.
The ambulatory glucose profile ( Figure 1 ) revealed Hypoglycemic patterns between 02:00 a.m. to 08:00 a.m. The median curve showed downward and upward trends, indicating glycemic instability. Hyperglycemic events were observed between 2:00 p.m. to 12:00 a.m. (midnight). The Inter Quartile Range was relatively narrow in most time of the day, however, IQR was relatively wide midnight and early morning (02:00 a.m. to 06:00 a.m.). This fluctuation may be due to either her medication or other factors. The inter-decile range was wider at the midnight (12:00 a.m.) indicating either the patient was being too rigid on her diet or was not able to estimate the carbohydrates in the food or did not maintain a proper time for meals or other factors like physical activity.
The daily glucose patterns report ( Figure 2 ) showed that, on an average, 36% of the time blood glucose levels were in target range; for ~15% of the time blood glucose levels were below the target range.
Based on the above findings, treatment plan for this patient was modified. The use of glimepiride was discontinued, and the patient was recommended with vildagliptin (50 mg) and metformin combination (1000 mg) bid with meals. She was also prescribed with medications for symptoms of tingling sensation in the feet and pain in the leg, which were the symptoms of peripheral neuropathy. She was prescribed with pregabalin (75 mg) and mecobalamin (1000 mg) at bedtime.
Further, the patient was counselled about the diabetes diet and exercises. A follow-up visit was suggested to her after a month or in-case her symptoms worsen.
DISCUSSION
Fear of hypoglycemia is a recognized impediment in improving glycemic control, prompting patients and clinicians to be cautious in the management. CGM has the potential to aid patients avoid hypoglycemia, improve their glycemic control and even overcome hypoglycemia unawareness. 7 The 2019 American Diabetes Association guidelines recommend CGM use for all patients with diabetes who have hypoglycemia unawareness and/or frequent hypoglycemia. 8 The 2019 American Association of Clinical Endocrinologists and American College of Endocrinology consensus statement suggest use of professional CGM in T2DM patients who have not reached their glycemic target after 3 months of the initial antihyperglycemic therapy and for those who require therapy that is associated with risks of hypoglycemia (sulfonylurea, glinide, or insulin), with frequency of use depending on stability of therapies. Furthermore, the use of personal CGM devices is suggested for T2DM patients with a history of hypoglycemia unawareness, or those with recurrent hypoglycemia, with the frequency of use on a continual basis in most patients. 9 The Indian consensus guidelines on CGM use published in 2019 also recommends CGM in clinical practice for T2DM patients on hypoglycemic treatment under self-monitoring of blood glucose, who encounter one of the following situations:
severe hypoglycemia or repeated hypoglycemia; asymptomatic hypoglycemia and nocturnal hypoglycemia; refractory hyperglycemia, especially when fasting; or large blood glucose excursions. 10 The 6-month REPLACE trial (FreeStyle Libre) in patients with T2DM on basal-bolus insulin therapy and a baseline HbA1c of 8.7% showed a significant reduction in the time in hypoglycemia, but no change in HbA1c. The flash glucose-sensing technology was found to be safe and effective when used in place of standard SMBG for glycemic management of T2DM with intensive insulin therapy. 11 In another study of 29 patients with T2DM controlled on metformin plus sulfonylureas, the use of CGM demonstrated that 18 patients (62%) had 65 episodes of silent, symptom-free hypoglycemia (interstitial glucose <70 mg/dL). 12 This indicates that CGM can allow patients to be more cognizant of these silent changes in blood glucose levels, allowing them to make the necessary adjustments to such hypoglycemic episodes.
Research using CGM has shown that dipeptidyl peptidase-4 (DPP4) inhibitors are less associated with hypoglycemia, which could be attributed to their mechanism of action. Hence, the use of these drugs may help reduce hypoglycemia incidence and thereby glycemic variability in patients with T2DM who have an increased risk of hypoglycemia. Scherbaum et al, in their study reported no episodes of hypoglycemia with vildagliptin over a 2-year period in T2DM patients. 13 Similar findings were reported by He et al, with vildagliptin therapy. 14 Thus, DPP4 inhibitors may be a useful treatment option in T2DM patients with an increased risk of hypoglycemia. Therefore, in this case, sulfonylurea therapy was withdrawn and the therapy involving the DPP4 inhibitor was initiated.
CONCLUSION
CGM with AGP provides comprehensive data that tracks glucose levels 24-h a day, unlike traditional blood glucose monitoring which looks at just a few points in time. This data enables patients to augment their glycemic control, thereby minimizing hypoglycaemic event frequency and severity. Thus, in those patients with poor glycemic control, or patients who struggle to manage their blood glucose, and those who cannot define or comprehend the causes of hypoglycaemic episodes, AGP may be a helpful tool to consider. The use of CGM may help to improve our understanding of glycemic patterns and may have beneficial effects on glycemic control. Nevertheless, the significance of diet and physical activity that also has a significant impact on the prevention of episodes of hypoglycemia should also be indicated to the patient.
